Effect of pemetrexed on innate immune killer cells and adaptive immune T cells in subjects with adenocarcinoma of the pancreas.
Baseline levels of innate and adaptive immune cell functions were studied in patients with pancreatic cancer. The effects of pemetrexed were measured at 7 and 14 days after initial therapy then 14 days after combination therapy with gemcitabine. Pretherapy levels of absolute numbers of natural killer (NK) cells positively correlated with survival. Cytolytic units of NK activity correlated positively with NK cell numbers. Pemetrexed decreased NK cytolytic units to significance when combined with gemcitabine. Pemetrexed increased intracellular accumulation of interferon gamma (IFNγ) in NK cells that correlated negatively with survival. Addition of gemcitabine decreased IFNγ-producing NK cells to baseline. Memory (CD45RO*) T cells enumerated at baseline correlated negatively with survival but were decreased by pemetrexed therapy. Memory T cells were increased in subjects with greater B7-H3 expression in tumor tissue, whereas OX40*-activated total T cells and helper T-cell subset were decreased. FoxP3*, CD8* T cells correlated positively with progression-free interval and survival. In conclusion, innate NK-cell immunity and FoxP3*, CD8* T cells seemed beneficial to pancreatic cancer patients. Higher levels of B7-H3 expression in pancreatic tumors were detrimental to effective immunity. Although pemetrexed therapy increased activation of a subset of NK cells to produce IFNγ, addition of gemcitabine abated those responses, decreasing IFNγ-producing NK cells, whereas NK cells producing interleukin-2 without IFNγ at this timepoint positively correlated with survival. Innate immunity and adaptive immunity thus are important in defense against pancreatic cancer. Progression-free interval and survival were longer than observed in a phase III trial where gemcitabine preceded pemetrexed suggesting that a larger trial of pemetrexed preceding gemcitabine is warranted.